INTRODUCTION vicular joint (Fig. 2).
T2-weighted magnetic resonance imaging showed a homogeneous multilocular mass in the acromioclavicular joint, which was considered to be a ganglion (Fig. 3 A) . A rotator cuff tear was also found, and the geyser sign, in which synovial fluid escapes from the glenohumeral joint through the acromioclavicular joint and communicates with the subcutaneous mass, was observed (Fig. 3 B) .
Intraoperative findings: Arthroscopy failed to detect the rotator cuff on the upper humeral head, and a massive rotator cuff tear was confirmed. After subacromial bursitis was resected to the extent possible, the joint capsule was curetted from the lower acromioclavicular joint. Exudation of gelatinous contents was confirmed (Fig. 4) . Subsequently, approximately 1.5 cm of distal clavicle was resected using a bone cutter (Fig. 5) , and the capsule of the ganglion was also resected as far as possible by placing a superior portal on the acromioclavicular joint. Debridement was performed on the stump alone because the associated rotator cuff tear was untreatable by primary repair.
Neither shoulder pain nor mass recurrence was observed 2 years after surgery (Fig. 6 A, B) .
DISCUSSION
Some studies on acromioclavicular joint ganglions associated with a rotator cuff tear have been reported [1] [2] [3] [4] [5] [6] [7] . Rohit et al. [2] reported that acromioclavicular joint cysts were divided into type 1, without rotator cuff tear, and type 2, with rotator cuff tear. The latter display the so-called "geyser sign".
The pathology of type 1 is such that synovial fluid escapes through a degenerative acromioclavicular joint, resulting in formation of a ganglion. The pathology of type 2, similar to our case, is such that cuff tear arthropathy, including superior migration of the humeral head and injury/degeneration of the acromioclavicular joint capsule, occurs due to a rotator cuff tear; the syno vial fluid escapes into the acromioclavicular joint cavity because of formation of a check valve. The geyser sign is seen and a ganglion forms, with extension and enlargement (Fig. 7) [1,2] . Dechen et al. [3] reported that surgery was required in 78% of cases because of recurrence despite aspiration. According to a report by Andrew et al. [1] , distal clavicle and subacromial bursa resections should be performed for type 1 cases, while distal clavicle and subacromial bursa resection, shoulder arthrodesis, debridement of rotator cuff tear, humeral head replacement, and total shoulder arthroplasty should be considered for type 2 cases, depending on individual findings.
Conservative treatment is not applicable for recurrences despite aspiration, as in our case, because fluid flow is unidirectional due to a check valve effect in the acromioclavicular joint capsule; therefore, surgical disruption of the check valve may be necessary [4] [5] [6] .
We chose less invasive arthroscopic surgery for an acromioclavicular joint ganglion associated with a rotator cuff tear; distal clavicle and subacromial bursitis resection and rotator cuff debridement were then performed to disrupt the check valve. This resulted in a favorable outcome without recurrence.
